Characterization of renal tubular apical efflux of zonampanel, an alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate receptor antagonist, in humans.
1. Zonampanel, a novel alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate (AMPA) receptor antagonist, is mainly excreted unchanged via renal tubular secretion. The renal apical transport transport of zonampanel was examined in this study using HEK293 cells expressing human organic anion transporter 4 (OAT4/SLC22A11), and membrane vesicles prepared from Sf-9 insect cells expressing human multidrug resistance-associated protein 2 (MRP2/ABCC2), MRP4 (ABCC4), and breast cancer resistance protein (BCRP/ABCG2). 2. Glutaric acid, a model dicarboxylate, trans-stimulated the uptake of [(14)C]zonampanel by OAT4, suggesting that zonampanel was transported by OAT4 via an exchange with dicarboxylate. Considering the endogenous dicarboxylate gradient, OAT4 seems to transport zonampanel in the direction of reabsorption rather than secretion. For MRP2, MRP4, and BCRP, zonampanel selectively inhibited the activity of MRP4 (K(i) = 41.3 microM). Marked transport of [(14)C]zonampanel was observed only for MRP4 (K(m) = 33.7 microM). 3. In conclusion, the data indicate that MRP4 was the apical efflux transporter that contributed to the active renal tubular secretion of zonampanel in humans, in concert with the apical reabsorption transporter OAT4 and basolateral uptake transporters.